Abstract: This study aims at finding out the determinants of Indian commercial banks profitability. Profitability of Indian banks is measured by three important variables namely, Return on Assets (ROA), Return on Equity (ROE) and Net Interest Margin (NIM). The study also uses a set of independent variables such as bank-specific factors which include bank size, assets quality, capital adequacy, liquidity, operating efficiency, deposits, leverage, assets management and the number of branches. Pooled, fixed and random effects models and Generalized Method of Moments (GMM) are built on panel data of 10 years for more than 60 commercial banks of India.
PUBLIC INTEREST STATEMENT
This paper examines the factors that affect the profitability of Indian commercial banks. India is the largest country in South Asia with a considerable financial system characterized by diversified financial institutions. So, knowing the factors that affect the profitability of its banking sector is very important to everybody in the country. The study uses secondary data that were collected from the Reserve Bank of India (RBI) database. Different analytical models are used to test the impact of the micro and macro factors on the Indian banking profitability. The results revealed that bank size, number of branches, assets management ratio and leverage ratio are the most important bank-specific determinants of profitability of Indian commercial banks as measured by ROA. The study recommended that regulators and policymakers should consider the macroeconomic factors in such a way that improve the profitability of the Indian banks.
Introduction
India is one of the largest countries in South Asia region with a sound financial system characterized by a diversified portfolio of financial institutions (Ghosh, 2016) . Currently, India is one of the fastest-growing economies in the world. There are many banks and financial institutions in India, and they perform different tasks in economic activities. Indian banking is receiving more attention recently because of a higher Gross Domestic Product (GDP) growth rates.
There is no doubt that banks convert deposits into productive investments as a method to facilitate economic growth in any country (Levine et al., 2000; Tabash & Dhankar, 2014; Tabash, 2018) . A reliable and efficient banking system has to achieve three goals: to give a considerable profit, to offer a high-quality service to customers, and to have sufficient funds to lend to borrowers. The growth of any economy largely depends on its banking sector. Hence, the importance of bank profitability in the economy can be determined at the micro and macro levels. At the micro level, profit is a determinant and required for any competitive banking institution. Every bank tries to earn and achieve good profits in order to be in the business especially at the time of growing competition in the financial markets. At the macro level, a profitable banking sector should be able to absorb external negative shocks and to achieve the stability of the financial system.
The study of profitability of the banking sector is of a great interest in the developed economies. However, in emerging economies like India, the number of studies that focus on profitability of commercial banks is not too many. In this context, the study of the profitability of commercial banks in India will be of greater interest for policymakers and finance scholars. This means the understanding of the determinants of bank profitability is essential and pivotal to the stability of the economy because the well-being of the banking sector is very critical to the welfare of the economy at large.
In the early of the 1990s, India has achieved a significant progress in the performance and efficiency of its banking sector o (Ghosh, 2016) . After 1991, the Indian banking sector has contributed and supported other major industries (Singh, Sidhu, Joshi, and Kansal, 2016) . The banking system in India is a mixture of public, private, foreign, regional rural, urban cooperative and rural cooperative banks (Shrivastava, Sahu, and Siddiqui, 2018) . Commercial banks in India dominate the financial system and play a major role in economic development. Taking into account the vibrant, competitive Indian environment, commercial banks should manage optimally their asset allocation to enhance its profitability (Viswanathan, Ranganatham, and Balasubramanian, 2014 ).
Study objectives, problem statement and importance
The purpose of the current study is to examine the effect of internal and external determinants on Indian commercial banks profitability. The existing study concentrates on a very important sector, banking sector, in an emerging economy like India. Taking into account some new governmental policies such as the demonetization process that could influence the profitability of Indian banks. Furthermore, fraud cases that came to the surface recently in February 2018 when tax department of India discovered that Indian banks could take a hit of more than U.S. $ 3.0 billion as a result of Punjab National Bank scam which is the second-biggest governmental bank in the country.
Moreover, the Reserve Bank of India (RBI) showed in the bi-annual financial stability report on (30 June 2017) some big issues regarding the sustainability of the Indian banking system.
Reserve Bank of India (RBI) warned that the banking sector is under severe pressure, due to increased bad loans and an increase in bank fraud. Based on the above concerns, the current study brings the attention of policymakers and researchers to work and study the bank-specific factors that could affect the profitability of Indian commercial banks. The paper is structured as follows: Section 2 presents the related literature review of banking profitability. Section 3 gives a description of the determinants of profitability of Indian commercial banks. Section 4 provides descriptions of the data and research methodology Section 5 shows the econometric results and discussions. Section 6 concludes this paper with recommendations.
Literature review
Extensive research in many countries and regions around the globe has been conducted for examining the factors that influence a bank's profitability. Prior studies of a bank's profitability can be classified into three categories. First, studies related to a bank's profitability determinants that are empirically examined in different countries around the world (e.g. Perera and Wickramanayake (2016) who studied 122 countries, Dietrich and Wanzenried (2014) who studied 118 countries and Masood and Ashraf (2012) who studied 14 countries). Second, studies that compare a bank's profitability determinants among different banks in the same region (e.g. Chowdhury and Rasid (2017) who studied GCC countries, Petria, Capraru, and Ihnatov (2015) who studied EU 27 countries, Roman and Camelia (2015) and Dietrich and Wanzenried (2011) who studied CEE countries, Menicucci and Paolucci (2016) who studied Europe, Jara-Bertin, Moya, and Perales (2014) who studied, Lemma and Negash (2013) who studied Nine African countries). Finally, studies that have investigated a bank's profitability determinants and focused only on a single country. For example, Zouari-Ghorbel (2014) and Bougatef (2017) who studied Tunisia, Marijana, Poposki, and Pepur (2012) who studied Macedonia, Tan and Floros (2015) and Tan (2016) who studied China, Bouzgarrou, Jouida, and Louhichi (2017) who studied France, Bose, Saha, Zaman, and Islam (2017) and Robin, Salim, and Bloch (2018) who studied Bangladesh, Athanasoglou, Brissimis, and Delis (2008) who studied Greece, Ramlan and Adnan (2016) Malaysia, de Mendonça and da Silva (2018) Brazil, Kapaya and Raphael (2016) who studied Tanzania, Growe, DeBruine, Lee, and Maldonad (2014) who studied the United States, AL-Omar and AL-Mutairi (2008) who studied Kuwait and Almaqtari, Al-Homaidi, Tabash, and Farhan (2018) and Singh and Sharma (2016) who studied India (see Table 1 below).
Majority of the prior studies have measured profitability by ROA and ROE. For example, Chowdhury and Rasid (2017) ; Naeem, Baloch, and Khan (2017) ; Zampara, Giannopoulos, and Koufopoulos (2017); Tiberiu (2015) ; Singh and Sharma (2016) . However, bank's profitability was investigated by prior research as a function of both bank-specific (internal) and macroeconomic (external) determinants. Bank specific determinants are related to the direct result of managerial decisions of a bank (Louzis, Vouldis, & Metaxas, 2012; Rjoub, Civcir, & Resatoglu, 2017; Saona, 2016; Singh & Sharma, 2016) . Several studies such as Petria et al. (2015) ; Salike and Ao (2017); Tiberiu (2015) ; Pathneja (2016); Rashid and Jabeen (2016) ; Garcia and Guerreiro (2016) ; Singh and Sharma (2016) ; Rani and Zergaw (2017) ; Rjoub et al. (2017) ; Zampara et al. (2017); Bougatef (2017) assessed bank-specific determinants including variables such as capital adequacy ratio, asset quality ratio, liquidity ratio, operating efficiency ratio, deposits ratio and bank size.
On the other hand, macroeconomic factors are determinants that are related to economic, industrial and legal environments that are out of a bank's control (Ongore & Kusa, 2013) . Macroeconomic determinants comprise variables such as GDP, inflation rate, interest rate and exchange rate (Acaravci & Çalim, 2013; Chowdhury & Rasid, 2017; Jara-Bertin et al., 2014; Marijana et al., 2012; Masood & Ashraf, 2012; Menicucci & Paolucci, 2016; Saona, 2016; Pasiouras & Kosmidou, 2007) . Roman and Camelia (2015) "Liquid; the total capital ratio; the ratio of impaired loans to total loans; interest expenses to total deposits; the return on average equity; the return on average assets; and the share of the total banking system assets". Robin et al. (2018) "Net interest margin, return on assets, return on equity, capital ratio, asset quality, bank size, ownership dummy, concentration ratio, political director dummy, independent director dummy, transition period dummy, post-reform period dummy, GDP growth rate, and CPI inflation".
-
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Bangladesh Regression (Continued) level nonrelated to interest payment to total assets, dummy variable CRISIS, natural logarithm of total loans, capital, deposits to total assets, credit losses to total loans, liquid assets to total loans, the rate between operational expenses to total assets, concentration level of the bank industry, inflation, annual growth rate of GDP, dummy paises, and dummy temporalis". AL-Omar and ALMutairi (2008) "return on assets, equity to assets ratio, loan to total assets ratio, operating cost to total assets ratio, non-interest assets to total assets ratio, and log of total assets". 
GMM
Although extensive research has been conducted on banks' profitability determinants in different countries, a comprehensive empirical evidence from emerging and developing countries have either yielded ambiguous evidence or mixed results (Almaqtari et al., 2018) . With regard to banks' profitability determinants studies in the Indian context, there are not too many studies that investigate this issue. Singh and Sharma (2016) have examined bank-specific and macroeconomic factors that determined the liquidity of Indian banks. Further, Almaqtari et al. (2018) have examined "bank-specific and macroeconomic factors that determined the profitability of Indian commercial banks. They found that bank size, assets management ratio has a significant impact on banks' profitability as measured by both ROE and ROA. In addition, while operational efficiency, the number of branches and leverage ratio were found to have an impact on ROA, both assets quality and liquidity ratios had a positive and significant effect on ROE. Furthermore, the results revealed that macroeconomic factors such as GDP, inflation rate, exchange rate, interest rate, financial crisis have a significant effect on the ROE. However, inflation rate, exchange rate, the interest rate, and demonization are only found to have a significant effect on ROA. Accordingly, the current research aims to investigate Indian commercial banks' profitability determinants. More specifically, it empirically evaluates bank-specific and macroeconomic determinants that may have an impact on Indian commercial banks' profitability as measured by ROA, ROE and NIM. The present study bridges a serious gap in Indian banks' profitability literature. Furthermore, the current study extends, contributes and builds on the work of Almaqtari et al. (2018) who ignored a major proxy of banks' profitability namely; Net Interest Margin NIM and comprehensively investigated bank-specific and macroeconomic determinants of Indian commercial banks. The current study also uses different econometric techniques for analysis of data, which give more sound results.
Profitability determinants of Indian commercial banks

Dependent variables
Majority of prior profitability studies commonly used two main proxies to measure profitability which are ROA and ROE (e.g. Athanasoglou et al., 2008; Garcia & Guerreiro, 2016; Naeem et al., 2017; Pathneja, 2016; Singh & Sharma, 2016; Tabash, 2018; Tiberiu, 2015; Zampara et al., 2017) . However, this study uses ROA, ROE, and NIM as proxies for banks' profitability. ROA is measured as the percentage of a year's net profit to the total assets of the same year (see Table 2 ). Similarly, ROE is calculated as the percentage of a year's net profit to the total equity of the same year. Further, NIM is measured by net interest income divided by total assets (Rani & Zergaw, 2017; Saif, 2014; Sarkar, Sarkar, & Bhaumik, 1998 and Yeon & Kim, 2013) .
Explanatory variables
Figure 1 provides two categories of explanatory variables namely; bank-specific and macroeconomic determinants. Bank-specific determinants comprise bank size, assets quality, capital adequacy, liquidity, operating efficiency, deposits, leverage, assets management and the number of branches. Macroeconomic determinants of banks' profitability include GDP, inflation rate, interest rate, and exchange rate. Following is an explanation of both the categories of explanatory variables.
3.2.1. Bank specific determinants 3.2.1.1. Assets size (LNAS). Prior studies used total assets as a proxy for measuring bank size. More specifically, they are used the natural logarithm of total assets as a measure for bank size (Acaravci & Çalim, 2013; AL-Omar and AL-Mutairi, 2008; Anbar & Alper, 2011; Bougatef, 2017; Chowdhury & Rasid, 2017; Masood et al., 2012; Petria et al., 2015; Singh & Sharma, 2016) . Anbar and Alper (2011) and Masood and Ashraf (2012) reported a positive effect of banks size on banks' profitability. Whereas, Gul, Irshad, and Zaman (2011) and Singh and Sharma (2016) found a negative effect on banks' profitability. (Chowdhury & Rasid, 2017; Garcia & Guerreiro, 2016; Jara-Bertin et al., 2014; Karam Pal Narwal Shweta Pathneja, 2016; Masood et al., 2012; Menicucci & Paolucci, 2016; Naeem et al., 2017; Rani & Zergaw, 2017; Singh & Sharma, 2016; Tiberiu, 2015; Yahya et al., 2017; Zampara et al., 2017) NIM Sarkar et al., 1998; Tarus, Chekol, & Mutwol, 2012; Yeon & Kim, 2013; Saif, 2014) , 2011; Masood & Ashraf, 2012) . Ebenezer, Omar, and Kamil (2017) revealed that there is a positive association between both the banks' profitability and capital adequacy ratio.
Capital adequacy (CAD).
NIM it ¼ NetInterestIncomeit Total Assetsit (Independent
Assets quality (AQ).
The percentage of loan to total assets is widely used by prior studies as a measure for assets quality. It is expected to have a negative impact on a bank's profitability except when the bank is at unbearable risk levels (Rani & Zergaw, 2017) .
Liquidity (LIQ).
The ratio of liquid assets to total assets is used as a measurement for liquidity (Bougatef, 2017; Chowdhury & Rasid, 2017; Jara-Bertin, Moya, and Perales, 2014; Menicucci & Paolucci, 2016) . Greater the ratio of liquidity, more is the cost of higher return. Further, inadequate liquidity levels may lead to a bank's failure. Prior studies have reported mixed evidence regarding the effect of liquidity on banks' profitability (Issn, Ebenezer, Ahmad, & Bin, 2017; Loh, 2017) .
Deposits (DEP).
The ratio of total deposits to total assets is commonly used by previous studies as a measure for deposits ratio (Acaravci & Çalim, 2013; Menicucci & Paolucci, 2016; Zampara et al., 2017) . Gul et al. (2011) concluded a negative link between banks' profitability and deposits ratio.
3.2.1.6. Asset management (AM). Assets management ratio is measured by ratio of operating income to total assets. Masood, Ashraf and Ashraf (2012) reported that there is a positive relationship between banks' profitability and higher assets management ratio.
3.2.1.7. Operating efficiency (OPEF). Rashid and Jabeen (2016) defined operating efficiency as the percentage of operating expenses divided by interest income. The lower operating efficiency ratio, the greater management efficiency is. 3.2.1.8. Leverage (LEV). Bose et al. (2017) defined leverage ratio as the percentage of total debt divided by total assets. Athanasoglou et al. (2008) argue that lower leverage (higher equity) leads to greater ROA but lower ROE.
3.2.1.9. Branches (BRNCH). The absolute number of branches that a bank has is used to denote branches. It expresses the market share and the geographical distribution of the bank.
3.2.2. Macroeconomic determinants 3.2.2.1. Annual real GDP. Numerous studies have used GDP as a macroeconomic factor and a common measure that is used to measure the aggregate economic activity within an economy (Francis, 2013; Marijana et al., 2012; Masood, Ashraf, and Ashraf, 2012; Ongore & Kusa, 2013; Pasiouras & Kosmidou, 2007; Petria et al., 2015; Rani & Zergaw, 2017; Saona, 2016; Singh & Sharma, 2016) .
Annual inflation rate (INF).
It reflects the increasing trend in the general level of levels of goods and services prices. Further, it reflects the purchasing power of a currency (Singh & Sharma, 2016) . Inflation rate has been widely used by prior studies of banks' profitability (Anbar & Alper, 2011; Chowdhury & Rasid, 2017; Jara-Bertin et al., 2014; Masood, Ashraf, and Ashraf, 2012) .
Interest rate (INTR).
The interest rate reflects the lending interest rate that a bank gains. Mixed evidence was reported by prior studies of the effect of interest rate on banks' profitability. While Rashid and Jabeen (2016) reported a negative effect of interest rate on banks' performance, Yahya, Akhtar, and Tabash (2017) found a positive effect.
Exchange rate (EXCH).
The average of the exchange rate during a fiscal year is used as a measurement for exchange rate. Chowdhury and Rasid (2017) and Menicucci and Paolucci (2016) suggested that foreign exchange rate should be used as an important factor for banks' profitability.
Data and methodology
This section provides a discussion of data collection, sampling procedure, models and econometric tools used by this study.
Data collection and sampling
The database of the Reserve Bank of India (RBI) provides all the information related to the banking system in India. It has been considered as the most authenticate database for banking information in India. It provides information for 93,913 rural cooperative banks, 1,574 urban cooperative banks, 56 regional rural banks, and 101 commercial banks (see Table 3 ). These commercial banks comprise 46 foreign banks, 21 national banks, 6 State Bank of India (SBI) and its associates, 26 private banks and 2 other banks. As the present study considers only commercial banks, a sample of 69 banks based on the availability of the data for the time period of this study is selected. This forms a panel of balanced data set of 690 bank year observation. A panel of 69 commercial banks over a period of 10 years from 2008 to 2017 is employed. Due to the unavailability of data and the approach used by the present study to empirically examine the profitability determinants of the Indian banks, the sample of this study considered only the Indian commercial banks. Further, as the public banks (national banks and SBI and its associates) contribute about 70% of the total assets of the banks in India, this study is limited to the commercial banks and excluded the rural cooperative banks, the urban cooperative banks, and the regional rural banks. Accordingly, 68% of the total number of commercial banks working in India including the public banks (national banks and SBI and its associates) is selected as a sample for this study.
This could provide an evidence of the factors that may affect Indian banks' profitability during the period from 2008 to 2017. This period has witnessed different challenges for the Indian banking system. One of the critical challenges that was encountered by the Indian commercial banks during this period is the declining of the financial performance. Apart from this, the demonetization process started in November 2016, fraud cases which hit some commercial banks and some other financial challenges in this period made the investigation of this topic very important and interesting which may provide an evidence for bankers and policymakers.
To compare the sample of the present study with the sample used by some other studies, most of the prior studies that have investigated banks' profitability have been used in the panel data. However, the study of Almaqtari et al. (2018) has the same sample of banks and years of the current study with a different scope which makes the current study is an extension of it and debates the issue of banks' profitability from a different scope, perspective, and methods of analysis. Menicucci and Paolucci (2016) stated that prior studies employed a functional linear model to investigate the issues of bank profitability. They argue that it is the proper form of analysis to examine banks' profitability. In the same context, different studies used different models to assess the determinants of banks' profitability. While, Rjoub et al. (2017) , Pathneja (2016), and AL-Omar and AL-Mutairi (2008) used linear regression models with pooled, fixed or/and random effect models, Bougatef (2017) , Chowdhury and Rasid (2017) , Rashid and Jabeen (2016) , Saona (2016) , Louzis et al. (2012) , Masood and Ashraf (2012) and Dietrich and Wanzenried (2014) employed both linear regression model and GMM. Accordingly, following those studies that conducted both linear regression model and GMM, this study uses the same tools for analysing the determinants of Indian banks' profitability. Using the panel approach in the present study is justified by two main merits that have been advocated by Hsiao (2003) ; Baltagi (2005) . They revealed that panel analysis provides an efficient econometric estimate as compared to cross-sectional or time-series data sets and Kyereboah-Coleman (2007) advocated that panel analysis has the power to control for individual heterogeneity and multicollinearity.
Model specification and econometric tools
Thus, this study has employed a balanced panel data of 69 Indian commercial banks over a period from 2008 to 2017. At the initial stage of the data analysis, an examination of all assumptions required for the linear regression used was met. Then, the study conducted a linear regression of pooled, fixed and random effect models to increase and make the estimates more consistent and comparable.
Different studies have constructed a structure of panel analysis (Chowdhury & Rasid, 2017; Brooks, 2014; Masood, Ashraf, and Ashraf, 2012) . The present study follows the same structure and context of these studies using the following panel data equation:
Where γ nt refers to the profitability(dependent variable), α; is the intercept term on the explanatory variables, is a k × 1 vector of parameter to be estimated, and vector of observations is x nt which is 1 × k, t = 1…, T; n = 1,…, N. the practical and operational form. Equation (1) can be defined as follows:
Profitability ¼ f Bank À specificvariables; Macroeconomicvariables ð Þ 2 ð ÞProfitability is measured by ROA, ROE and NIM. Bank-specific variables comprise of capital adequacy, assets quality, liquidity, deposits, assets management, operational efficiency, asset size, leverage and branches. However, macroeconomic variables are "GDP, inflation rate, interest rate and exchange rate". Thus, Equation (2) could be restructured and expanded using the three proxies of profitability as follows:
Where i indicates an individual bank; t refers to year; β1: β13 are the coefficients of determinant variables and ε is the error term; and all other variables are as defined in Table 2 . These three models have been constructed to examine the factors that may determine banks' profitability in India. The models were framed based on that banks' profitability in India as a function and is dependent on both bank specifics and macroeconomics. Each regression model was estimated using pooled, fixed and random effect model. Further, the Hausman test is conducted to decide the appropriate model between both fixed and random effect estimates. If the value of Hausman test is greater than the critical chi-square χ2 0.5,10 = 9.341 or χ2 0.005,10 = 25.182, then the fixed effects model is the proper estimate (Pasiouras & Kosmidou, 2007) . Accordingly, Hausman test was used by this study to compare between fixed effect and random effect model.
In addition to the linear regression models used by this study, a GMM estimator was used. Athanasoglou et al. (2008) reported that GMM account for possible correlations between the independent variables. Similarly, problems related to individual heterogeneity are some justifications for using GMM (Saona, 2016) . Both difference and system GMM estimators are appropriate for samples with small T, large N panels; independent variables that are not strictly exogenous; fixed individual effects; heteroscedasticity and autocorrelation (Roodman, 2006) . The difference of GMM estimators can be subjected to serious finite sample biases if the instruments used have near unit root properties (Chowdhury & Rasid, 2017) . Then, following Saona (2016) the application of a dynamic model of banking profitability takes the following form:
Where X it represents the vector of the intra-bank determinants of profitability, Y t is the vector of the extra-bank determinants and η i , μ t and εit measure the individual effect, the temporal effect, and the stochastic error, respectively. Specifically
And Number of observations are 690 Note: ROA is ratio of bank net profit to total assets, ROE is ratio of net profit to shareholders' equity, LOGA is the natural logarithm of total assets, CAD is the capital adequacy ratio (%), AQ is the asset Quality (%),LIQ is the Liquidity ratio (%),DEP is the deposits over the total assets (%),AM is the Asset Management (%),LEV is the financial risk, BRNCH is the No. of branches, GDP is the real Gross domestic product (%),INF is the annual inflation rate(%),INTR is the lending Interest rate (%),EXCH is the exchange rate. On an average, AQ, LIQ and LEV have values of 3.92%, 3.65% and 4.34% with standard deviation of 0.47 %, 0.28% and 0.34% respectively. The variation between the mean values and the median values of all variables signifies that there is a considerable heterogeneity among the selected banks. From macroeconomic context, GDP ranges between a minimum value of 3.89 and a maximum value of 10.26 with a mean value of 7.33. Similarly, inflation fluctuates between a minimum value of 4.91 and a maximum value of 11. 99 with a mean value of 8.32. More specifically and with regard to industry-specific variables, interest rate has a mean value of 7.10 with a standard deviation of 1.06 and (Min. = 4.75, Max. = 8.00). The exchange rate also has an average value of 52.94 (Min. = 41.49, Max. = 67.18). Table 5 demonstrates Pearson correlation matrix and multicollinearity diagnostics for profitability measurements, bank-specific and macroeconomic variables. Concerning bank-specific variables, the results indicate that AQ, BRNCH, LEV and LNAs have a negative association with ROA and NIM but a positive correlation with NIM. In the same vein, DEP and LIQ show a negative link with all profitability measures; ROA, ROE, and NIM. This may indicate that DEP and LIQ contribute negatively to the profitability of the Indian banks.
Data analysis and results
Descriptive statistics
Correlation and multicollinearity diagnostics
Further, the results illustrate that CAD and OPEF have a positive correlation with both ROA and NIM but a negative relationship with ROE. With regard to macroeconomic variables, the results indicate that all macroeconomic determinants except for INTR have a negative correlation with all profitability measures; ROA, ROE, and NIM. EXCH, GDP and INF show a negative association with ROA, ROE, and NIM. However, INTR has a positive association with the three measures of profitability; ROA, ROE, and NIM. The results also show that the highest value of correlation exhibited between two variables is 0.67 which was found in case of LEV and LNAS which indicates the absence of multicollinearity issues among variables. For more reliable analysis, multicollinearity diagnostics was conducted using both VIF and Tolerance tests. The results in Table 5 , Panel B reports VIF and Tolerance values for all independent variables. VIF has a maximum value of 3.75 and the lowest value of tolerance is 0.27 which indicate that there are no multicollinearity problems among independent variables. Table 6 shows the empirical results of the estimates for the models framed in Equations (1-5) . The results report three estimates for each model. The three estimates are pooled OLS, fixed and random effect models. The results provide an estimation for each model and are presented into two categories; Bank specific and macroeconomic determinants of profitability. Overall, the results reveal that the adjusted R square for ROA is 0.53 for both pooled and random effect models but it is 0.66 in case of fixed effect model. This indicates that both bank-specific and macroeconomic determinants contribute about 53% and 66% respectively to the profitability as measured by ROA. Further, the adjusted R square of ROE is 0.45 for pooled model, 0.46 for fixed effect model and 0.22 for random effect model. This signifies that both bank-specific and macroeconomic determinants explain about 45%, 46%, and 22% respectively of the variation of banks' profitability. Furthermore, regarding NIM, the results show that the values of adjusted R squared are 0.40, 0.49 and 0.40 for pooled, fixed and random effect models respectively. This signifies that both bank-specific and Note: ROA is ratio of bank net profit to total assets, ROE is ratio of net profit to shareholders' equity, LOGA is the natural logarithm of total assets, CAD is the capital adequacy ratio (%), AQ is the asset Quality (%), LIQ is the Liquidity ratio (%), DEP is the deposits over the total assets (%), AM macroeconomic determinants explain about % 40, %49 and %40 of bank's profitability. All the three models applied with its sub-models (pooled, fixed and random) are found to have a p value of less than 1% which indicate that these models are fit and significant.
Results of model estimation
To compare and evaluate between fixed and random effect models, the Hausman test is conducted. The results show that the p value of Hausman test is more than 5% (p value>0.05) suggesting that random effect model is accepted and statistically preferred over fixed effect model.
Bank specific determinants
As illustrated in the random effect model in Table 6 for ROA, among bank-specific factors, only AM ratio, LEV ratio, and LNAS are found to have statistically significant impact on ROA. AM ratio and LEV ratio both have significant impact at the level of 1% (p value = 0.00 < 0.01) while LNAS is significantly high at the level of 5% (p value = 0.02 < 0.05). They are all found significant at the level of 1% significance level. The coefficient of AM ratio and LNAS are found to be positive revealing that they have a statistically significant positive impact on ROA. This is consistent with (Chowdhury & Rasid, 2017; Jara-Bertin et al., 2014; Masood et al., 2012; Menicucci & Paolucci, 2016) who reported that banks with greater assets size lead to higher profitability, but is inconsistent with Athanasoglou et al. (2008) who revealed that bank size does not significantly influence a bank's profitability. However, LEV ratio has a negative coefficient suggesting that ROA is negatively affected by the ratio of total liabilities to total assets.
Concerning the impact of bank-specific determinants on ROE, the results reveal that AM ratio, AQ ratio, and LNAS have statistically significant positive impact on ROE while LEV ratio and OPEF have a negative impact. This suggests that both total operating expenses and total liabilities scaled by total assets are high as compared to total assets, which affect negatively the profitability of Indian banks. This is in accordance with Marijana et al. (2012) , AL-Omar and AL-Mutairi (2008) and Petria et al. (2015) . They argue that operating expenses contribute importantly and it is a significant determinant of a bank's profitability. This argument is also supported by Salike and Ao (2017) and Mauricio Jara-Bertin et al., (2014) . They have provided an evidence that operational efficiency is an important determinant that explains significantly a bank's profitability. Contradictory, Francis (2013) , Yahya et al. (2017) Chowdhury and Rasid (2017) revealed that operational efficiency ratio has statistically significant negative effect on ROA. However, Naeem et al. (2017) found an insignificant association and a negative impact of operational efficiency ratio on ROA.
Concerning NIM, the results reveal that all bank-specific factors except BRNCH have statistically significant impact on NIM. They all have a positive coefficient sign except LEV ratio which has a negative coefficient revealing that they have statistically significant positive impact on NIM. The negative coefficient of LEV ratio indicates a negative impact and decrease in the profitability of Indian banks as measured by NIM.
Overall, it is notably depicted from the results that LEV ratio has statistically significant negative impact on all measurements of profitability; ROA, ROE, and NIM. This impact is consistent in all the three models applied; pooled, fixed and random across the profitability measurements. Further, it is observed that liquidity has no statistically significant impact on both ROA and ROE. This contradicts (Bougatef, 2017; Jara-Bertin et al., 2014; Petria et al., 2015) who found that a bank's profitability is positively related to liquidity. In contrast, Menicucci and Paolucci (2016) reported that higher the deposits and loans ratio of a bank, the more profitable the bank become.
Macroeconomic determinants
Regarding the effect of macroeconomic determinants on the profitability of Indian banks, the results in Table 6 show that all macroeconomic determinates except GDP have statistically significant effect on ROA. Both EXCH rate and INTR rate exhibited a significant and negative Note: significance at *1**, **5, *10 per cent levels. effect on ROA revealing an inverse contribution to the profitability of Indian banks as measured by ROA. This outcome is consistent with Rashid and Jabeen (2016) who have reported that lending interest rate affects negatively the performance of banks. However, this finding contradicts Tiberiu (2015) who reported that the interest rate margins positively affect the banks' profitability. Further, a contradictory result was found by Saona (2016) who concluded a positive relationship between a bank's profitability and foreign exchange.
With respect to ROE, only EXCH rate and GDP show statistically significant effect on ROE. EXCH rate exhibits a negative effect while GDP shows a positive impact on ROE. This result is supported by Louzis et al. (2012) , Marijana et al. (2012) and Petria et al. (2015) who supported that the economic growth has an influence on bank profitability but contradicts Rashid and Jabeen (2016) who found that GDP has a negative influence on the performance of banks.
However, among macroeconomic factors, only EXCH rate has a statistically significant impact on NIM. It has a negative coefficient revealing a negative influence on NIM. Overall, EXCH rate shows statistically significant negative impact on the three profitability measures; ROA, ROE and NIM across the three models conducted. This could be attributed to the declining exchange rate represented by the exchange rate of the Indian rupee to the U.S. $ (41.49 in 2008 and 67.18 in 2017) . ROA is the ratio of bank net profit to total assets, ROE is the ratio of net profit to shareholders' equity, NIM is the ratio of interest-bearing assets LNA is the natural logarithm of total assets, CAD is the capital adequacy ratio (%), AQ is the assets quality (%), LIQ is the liquidity ratio (%), DEP is the deposits of the total assets (%), AM is the assets management (%), OPEF is the ratio of operating efficiency (%), LEV is the financial risk (%), BRNCH is the No. of branches, GDP is the real gross domestic product (%), INF is the annual inflation rate(%), INTR is the lending Interest rate (%), EXCH is the exchange rate 5.4. GMM estimation Table 7 reports the results of GMM estimation. With respect to ROA, the results show that among the internal bank-specific factors; AM ratio, LNAS, LEV ratio and BRNCH are significantly related to ROA. These variables except LEV ratio have positive coefficient which signifies that AM ratio, LNAS and BRNCH are positively and significantly related to ROA. However, among macroeconomic factors, only GDP and INTR rate show significant evidence at the level of 1% (p value < 0.01). They are both associated negatively with ROA.
Concerning ROE, most bank-specific factors show statistically significant evidence except for LNAS, CAD, and DEP. This indicates that AQ ratio, LIQ ratio, AM ratio, OPEF ratio, LEV ratio and the number of branches is significantly related to ROE. Further, the results also illustrate that all macroeconomics factors are significantly associated with ROE. Notably, all bank-specific factors have a positive coefficient while macroeconomic factors have a negative coefficient. This suggests that bank-specific factors are significantly and positively related to ROE but macroeconomic factors are negatively related to ROE.
However, all bank-specific factors except CAD ratio and BRNCH have statistically significant impacts on NIM. DEP ratio, OPEF ratio, and LEV ratio have statistically significant negative impact on NIM while LNAS, AQ ratio and LIQ ratio are positively related to NIM. Further, all macroeconomic factors except INTR have statistically significant negative impact on NIM.
LAGDV is the lagged of dependent variables, ROA is the ratio of bank net profit to total assets, ROE is the ratio of net profit to shareholders' equity, NIM is the ratio of interest-bearing assets LNA is the natural logarithm of total assets, CAD is the capital adequacy ratio (%), AQ is the assets quality (%), LIQ is the liquidity ratio (%), DEP is the deposits of the total assets (%), AM is the assets management (%), OPEF is the ratio of operating efficiency (%), LEV is the financial risk (%), BRNCH is the No. of branches, GDP is the real gross domestic product (%), INF is the annual inflation rate (%), INTR is the lending Interest rate (%), EXCH is the exchange rate.
Conclusion and recommendations
The present paper investigated the impact of bank-specific and macroeconomic determinants on banks' profitability. Banks' profitability as measured by ROA, ROE, and NIM of 69 Indian commercial banks during a period from 2008 to 2017 was a function of both bank-specific and macroeconomic determinants. Bank-specific variables have been considered as independent variables, which comprised of variables namely; assets size, capital adequacy, asset quality, liquidity, deposit, asset management, operating efficiency, financial risk and the number of branches. Similarly, macroeconomic determinants represent the second category of independent variables that included GDP, inflation rate, exchange rate and interest rate.
Regarding bank-specific determinants, the results revealed that Indian commercial banks' profitability as measured by ROA has a positive relationship with assets, bank size, management ratio and the number of branches but a negative association with leverage ratio. This indicates that bank size, assets management ratio, the number of branches and leverage ratio are the most significant bank-specific determinants that influence Indian commercial banks' profitability as measured by ROA. From the macroeconomic perspective, the results also found that while inflation rate has a positive association, interest rate, exchange rate and GDP have a negative relationship with Indian commercial banks' profitability as measured by ROA.
Concerning the effect of bank-specific determinants on Indian commercial banks' profitability, as measured by ROE, the results found that bank size, assets management ratio, leverage ratio, assets quality ratio, operational efficiency, liquidity ratio, number of branches and all macroeconomic factors have a significant effect on ROE. The results also indicate that there is a negative association between ROE and leverage ratio, operating efficiency, exchange rate, number of branches, inflation rate and interest rate. However, a positive relationship was exhibited between ROE and asset management ratio, bank size, assets quality ratio, liquidity ratio, and GDP.
Regarding profitability of Indian commercial banks', profitability as measured by NIM, the results revealed all bank-specific factors except a number of branches, which exhibit a significant effect on profitability as measured by NIM. They all have a significant positive impact except for deposits ratio, leverage ratio and operating efficiency which reveals a negative impact on NIM. On the other hand, macroeconomic variables such as exchange rate, interest rate, and GDP show a significant negative effect on profitability as measured by NIM. However, inflation rate exhibited statistically significant negative influence on NIM.
The present study sought to fill a demanding gap in the existing body of literature of banks on specific and macroeconomic determinants of Indian commercial banks' profitability by providing a new empirical evidence. The outcomes of the present study have significant contributions to the existing stock of literature by comprehensively clarifying and critically analysing the current state of Indian commercial banks' profitability. More specifically, this study provides an evidence of the factors that may affect Indian banks' profitability during a period ranging from 2008 to 2017. During this period, Indian commercial banks have witnessed several challenges such as a decline in financial performance, the demonetization process that was started in November 2016 and fraud cases that hit some Indian commercial banks. This made the investigation of this topic very important and interesting and provided empirical evidence for bankers and policymakers.
Regulators and policymakers are recommended to consider the macroeconomic determinants especially industry-specific factors in such a way that can enhance the profitability of the Indian commercial banks. Further, more focus is needed and required by bankers, bank managers, and other professionals on the bank-specific determinants for efficient utilizing of banks' resources in such a way that they can influence significantly and positively the Indian commercial banks' financial performance. Future research could examine this topic by including some other bank-specific and macroeconomic determinants. A comparison of banks' profitability determinants-banks specific and macroeconomic-is also needed between private and public sectors banks.
